CLEAN ENERGY TECHNOLOGY

Clean Energy Technology Funding
(Dollars in Millions)

FY 2021 FY 2022 FY 2023

Actual (TBD) Request2

BIO $45.00 - $59.28
CISE 24.22 - 31.12
ENG 143.38 - 223.57
MPS 132.07 - 128.56
OISE 0.01 - 5.00
TIP' 37.21 - 52.47
Total $381.89 . $500.00

' FY 2021 funding for TIP is shown for comparability across fiscal years.

2 Funding includes resources for agency-wide initiatives.
Overview

Energy is essential, and our future as a people and a Nation depends on our leadership in the
transition to clean energy. That leadership depends on winning the research, innovation, and
education race to transform the energy sector and ensuring the global competitiveness of our energy
workforce. NSF will advance the clean energy future through investments in fundamental research to
transform energy systems and develop new energy industries; innovation and translation to move
discoveries to the market and society; and education and workforce development, with a focus on
preparing for the energy jobs of the future. Clean energy investments complement and align with NSF
investments to advance climate change understanding, adaptation, and mitigation.

Energy production and use in the United States continues to grow, supporting our residential,
commercial, and industrial sectors. Expanding sources of renewable energy (such as solar, wind,
geothermal, hydro, tidal and biomass) are enabled by new discoveries, new technologies and the
translation of those discoveries and technologies to practical solutions (for example, energy
conversion technologies like fuel cells, and energy distribution technologies like the smart grid).
Increased energy-efficiency and energy-use management tools support the U.S. economy as
industries and households transition to clean-energy solutions, while supporting increased energy
demands associated with computing and communication systems. Advances in designing and
producing chemicals and materials for clean energy and energy efficiency technologies, as well as
electrification of the chemical industry and transportation sectors, are critical to the transition to a
carbon neutral world, with reduced impacts of energy systems on the global climate. Advances in
plasma science, thermoelectrics, catalysis, and semiconductors provide new opportunities for energy
system transformations. Integration of advances in biotechnology and bio-inspired systems into
energy research will propel discovery and applications that create new industries. Leveraging artificial
intelligence and optimization across energy systems will shape the energy sector of the future. Current
and planned future NSF's investments across these research areas, from clean energy sources to clean
energy uses (transportation, industry, cyberinfrastructure), will support U.S. leadership in the
transition to clean energy.
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Clean Energy Technology Crosscut

NSF's clean energy investments span longstanding programs as well as focused solicitations. Research
funding opportunities in clean energy enable partnerships of investigators in the economic and social
sciences, educational research, biological sciences, physical sciences, computing and information
sciences, and engineering disciplines to build fundamental knowledge and overcome technological
barriers. NSF continues to make long-term investments in multidisciplinary research centers through
the Centers for Chemical Innovation, Expeditions in Computing, Engineering Research Centers, and
Industry-University Cooperative Research Centers programs. NSF also supports research
infrastructure such as the Grid-Connected Testing Infrastructure for Networked Control of Distributed
Energy Resources (DERConnect).

Goals

Clean Energy Technology investments at NSF are designed to identify and support transformative

research to advance U.S. leadership in the clean energy transition. Goals include:

e Support fundamental research in science and engineering to change paradigms and spawn
innovations in clean energy supply, distribution, and use;

e Support convergent research engaging teams of scientists and engineers to address interconnected
problems inspired by the need to reshape the energy sector and related emerging industries;

e Develop energy research infrastructure, as well as the associated computing and communications
infrastructure, necessary to generate fundamental knowledge and technologies for clean energy;

e Translate innovations through unique funding opportunities and partnerships that foster co-
design, co-creation, piloting, and prototyping; and

e Develop the workforce of the future to attract, inspire, educate, train and reskill/upskill individuals,
from K-12 to college and industry, to support a diverse and engaged clean-energy workforce.

FY 2023 Investments

The cross-NSF investments in Clean Energy Technology in FY 2023 support high-risk, high-reward
research ideas across the science and engineering spectrum that create broad new understanding
and innovations to support energy efficiency, enhance sustainability, adapt to and mitigate climate
change, spawn new industries, and support translation and partnerships for innovation, as well as
education and workforce development.

Fundamental and Convergent Research: NSF will invest in fundamental, convergent clean-energy
research to support: improvements in generation, conversion, storage, and distribution of electricity
and fuels; advancements in renewable clean-energy sources; development of new energy materials;
more efficient energy usage; as well as research related to infrastructure and systems, such as
sustainable transit/vehicle technologies, building efficiency, sustainable computing, decarbonized
manufacturing, and interconnected natural, human-built, and social systems.

Energy Research Infrastructure: Investments in energy research infrastructure will allow for the creation
of more energy-efficient energy systems, from generation to distribution, for industry, transportation,
buildings, and other uses. Investments in computing and communication research infrastructure will
enable the creation of more efficient and sustainable hardware, software, and systems for computing
and communication—a significant and growing component of U.S. electricity consumption. Energy
research infrastructure investments will also afford piloting and prototyping of research-based
solutions.
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FY 2023 Budget Request to Congress

Innovation and Translation: NSF accelerates the translation of research results to the market and
society, catalyzing a broad spectrum of advanced energy technologies and systems. NSF speeds
translation of fundamental discoveries in clean energy into technologies and systems through its
Centers for Chemical Innovation, Expeditions in Computing, Engineering Research Centers, and
Industry-University Cooperative Research Centers, as well as through the NSF Lab-to-Market Platform
comprising Partnerships for Innovation, NSF Innovation Corps, and the Small Business Innovation
Research and Small Business Technology Transfer programs. In addition, NSF partners and
coordinates with other agencies such as the Department of Energy and the Department of Defense
to transition fundamental research further towards application.

Education and Workforce Development: To prepare a diverse clean energy workforce across the Nation,
NSF invests in the Advanced Technological Education, NSF Research Traineeship, Faculty Early Career
Development, Research Experiences for Undergraduates Sites and Supplements, and Research
Experiences for Teachers in Engineering and Computer Science programs, as well as clean energy
education in research projects. NSF support for Non-Academic Research Internships for Graduate
Students (INTERN) provides students with relevant experience beyond academia, including in
government and industry settings. The Innovative Technology Experiences for Students and
Teachers (ITEST) program provides support for projects that involve k-12 students in innovative use
of technologies, including those related to clean energy.
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